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1 
The invention relates generally t0 a harrow to 
be applied to and drawn by a tractor. 
The main object of the invention is to provide 
a harrow structure, which includes a plurality 
of separate harrow units positioned side by side 
and extending transversely of the tractor and 
which may be readily moved from one field to 
another by the tractor.  
Another object is to raise the harrow units off 
the ground by a retractible wheeled assembly. 
Another object is to .swing the outer units 
upwardly from a substantially horizontal posi- 
tion to a substantially vertical "position so that 
the over-all width of the assembly is substan- 
tially the saine as the. width of the tractor to 
which it is applied. 
Another object is to provide ïor relative ver- 
tical movement of the harrow units to accommo- 
date irregularities in the ground surface. 
Other objects will be apparent to those skilled 
in the art from the following description and 
accompanying drawings, in which: 
Figure 1 is .a top view of the rear portion of 
a tractor and a harrow structure applied there- 
to and constructed according to tl]e invention. 
Figure 2 is a side view of the sructure shown 
in Figure 1 and drawn to an enlarged scale and 
shows the wheeled assembly lowered and the 
harrow units raised off the ground in solid lines, 
and shows the wheeled assembly raised in dot- 
dash lines. 
Figure 3 is a view similar to Figure 2 showing 
the wheeled assembly retracted and showing the 
harrow units in funsti0ning position on the 
ground. 
Figur e 4 is a rear view of the harrow assembly 
showing the wheels lowered and the harrow units 
raised above the ground and showing the outer 
harrow units in extended horizontal position in 
solid lines and in retracted substantially vertical 
position in dot-dash lines. 
Figure 5 is a detail horizontal section taken 
approximately on the line 5--5 of Figure 3 and 
drawn to a smaller scale. 
Figure 6 is a detail longitudinal vertical sec- 
tion taken approximately on the line 6--6 of Fig- 
ure 5 and drawn to an enlarged scale. 
Figure 7 is a detail rear view of the pivot 
mounting between the central and the outer 
harrow units and taken in the direction of the 
arrows 7 in Figure 3 and drawn to an enlarged 
scale. 
Figures 3 and 9 are detail sections through a 
frame link and its pivots and taken approxi- 
mately at right angles to one another on the 
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lines 8--8 and 9--9, respectively, of Figure 2 and 
drawn to enlarged scale. 
Figure 10 is a detail vertical transverse sec- 
tiorf taken approximately on the line |9--10 
5 of Figure 2 and drawn to an enlarged scale and 
shows a cable winding reel for swinging the outer 
harrow units from one position fo the other. 
Figure 11 is a detail vertical transverse sec- 
tion taken approximately on line Il--Il of Fig- 
10 ure 3 and drawn to an enlarged scale and shows 
a drive shaft for operating the reel from the 
tractor and a supporting bracket for the shaft. 
The harrow structure I is secufed by a draw bar 
2 fo a tractor coupler 3. The harrow structure 
15 includes a frame having an upper rectangular 
frame section 5 formed of a pair of longitudinal 
channel elements 6 and a pair of transverse 
channel elements 7. Channel members 8 are 
secured to the forward transverse element 7 and 
20 extend parallel to one another and forwardly of 
section 5. Braces 9 are rigid with and inclined 
to forward element 7 and members 8. 
Perforated discs Il are formed at the forward 
ends of members 8 and a transverse pin I la is 
25 secured at ifs ends to the discs, as shown in Fig- 
ure 8. A link 16 pivots in a vertical plane on 
pin I la and on draw bar 2. Link 16 preferably 
is locked to discs I I by a pin 12 so that frame sec- 
tion 5 is positioned horizontally when the harrow 
structure is in functioning position, as shown in 
30 Figure 3. A piece of felt I Ib may be inserted 
between opposing faces of discs Il and link 10. 
Link 10 normally is free to move relative fo 
draw bar 2. The rear end of draw bar 2 pref- 
erably is spool-shaped and the fianges 2a on the 
35 spool mourir rollers 2/) which extend through 
semi-circular slots 10a in the link. 
A leg 14 depends from each forward corner of 
frame section 5 and an inclined brace  is 
40 rigid with each element 6 and the lower end of 
the associated leg 
extends between the lower ends of legs I. A 
central harrow frame section 17 swings about its 
forward end on pivot 16. An outer harrow frame 
45 section 18 swings on each side of central section 
17 between an extended substantially horizontal 
position, shown in solid lines in Figure 7 and a 
retracted substantially vertical position shown 
dot-dash lines in the saine figure. Outer sec 
50 tions 18 also may more vertically relative to 
central section 
regularities. Each outer section 18 is connected 
to central section Il by a pair of links 19 (Fig. 
7) each attached at one end to the central sec- 
$$ tion and at the other end to the associated outer 
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section by spaced pivots 19a. Rollers 2! are ro 
tatable on pivots 19a and engage one another 
to facilitate relgtive movement of the sections. 
A tined harrow unit 2- of any desired construc- 
tion is mounted on each frame section 17, 
A divided reel 23 rotates on brackets 24 se- 
cured fo and extending upwardly from a pair of 
transverse struts 28 rigid with elements 6. The 
reel winds a pair of cables 26 each having one 
end secured to an outer end of the harrow unit 
22 on each outer section 16. The reel is rotated 
by a power take-off 27 on the tracter through a 
drive shaft 23 which extends through a spool 
slidable in a slotted guide bracket 26b rigid with 
the frame. (See Figs. 3 and 11.) As cables 
are wound on the reel, outer sections 18 swing 
upwardly from the horizontal solid line/P0stions 
shown in Figure 4 to the vertical dot-dash line 
positions shown in the saine figure. 
A pawl 29 pivoted fo bracket 24 and a ratchet 
wheel 38 rigid with reel 28 normally holds the 
reel against rotation in a direction to prevent 
unwinding of cables 28. The pawl may be moved 
manual]y out of engagement with the ratchet 
wheel fo unwind the cables and swing sections 
|8 fo horizontal .position. 
A chain 32 extends diagonally downwardly and 
rearwardly fromthe forward end of each member 
8 to the outer forwaïd end of each outer section 
18 fo relieve stain on f0he pivot assemblies as the 
harrow is drawn over the ground, 
A retractable wheeled assembly 83 is povided 
for moving the harrow structure from one field 
fo anotheï.. The wheeled assembly includes a 
pair of members 34 pivoted at their upper ends 
fo elemens 8 and. ai their lower ends pivotally 
mounting struts 88 having springs 88 secured 
thereto and mounting wheels 37. A transverse 
member 8 is pivoted.to the upper ends of struts 
-8 and to a pair of links 9 connected to the rear 
end. of elements 6. A horizontal hydraulic unit 
 includes an operating piston rod 4! connected 
fo transverse member 38 and a cylinder 42, ro- 
tatable about a .pivo 48, extending, transversely 
fo members 6.. Hydraulic unit 4. is operated by 
the tractor and moves wheeled assembly 
tween a lowered extended position, in which 
xvheels 8. rest on the ground and support the 
îrame, as shown in solid lines in Figures 2. and 4, 
and an upper, retracted position, in which the 
whee]s, are raised above the ground and. ae. sup- 
ported by the ïrame, as shown in Figure 3. When 
wheels 3 are lowered to the ground, the rean 
end of frame 8, is elevated and the harrow units 
are raised off the ground. Chains 44 are. secured 
fo elements 8 and fo central section |7 and limit 
downward swinging movement of sections 
and ! 8. 
The harrow structure described above may be 
readily moved, from one fleld fo another by the 
tractor with wheeled assembly 83 in lowered posi- 
tion and with outer frame sections 8 folded fo 
vertical retracted position. Also the harrow 
structure may be stored in a relatively small place 
without flrst disassembling the structure. 

4 
The outer harrow units may move vertically 
relative to the central harrow units to accommo- 
date irregularities in the ground surface. 
The details of the construction may be varied 
 substantially without departing ïrom the spirit 
of the invention and the exclusive use of those 
modifications coming within the scope of the 
claire is contemplated. 
What is claimed is: 
l0 A retractable wheel assembly .for mounting 
transversely ai the rear end of a 'fla harrow 
frame for raising that end from the ground in 
moving the harrow from place to place, the front 
end of the harrow frame being provided with 
] 5 ]neans for attachment to a tractor, and whereby 
the frontal end may also be raised from the 
ground in transporting the harrow, the harrow 
ïrame also having mounted thereon an elevated 
frame section with whioh the wheel assembly 
 is pivotally connected, said wheel assembly com- 
prising a pair of elonEated members pivoted at 
their upper ends in laterally spaced relat0n to 
the upper portion-of the elevated harrow frarne 
section, the free ends. of these said members 
fi ing extended rearwardly, and angularly don- 
waïd, a pair of elongated relatively shor.tened 
struts pivoted at their lower ends to_ the lower 
ends of the said elongated, members as extended 
from the elevated harrow frame section, springs 
 anchored ai their upper ends fo the lower_ ends 
of said struts and eXtended outwardly therefrom, 
wheels eperatively mounted, at the lowe ends of 
said springs, a transverse member pivoted ai its 
ends to the upper ends of the said struts, a pair 
z  of elongated links pivoted at their upper ends to 
the rear portions of the elevated harrow frame 
section and at theirinwardlyinclined lower, ends 
to the lower ends of- short, and vertically 
tended links pivotally connected at their..Uppdr 
4O ends to the upper ends of said-struts, and Chains 
connecting the rear portion of the elevated har- 
row frame section with the rear portion of the 
harrow frame, whreby through force, and-povïer 
as applied to the said transVerse member, the 
45 wheels of the. assemblY may be either raised 
lowering the harrow fo the ground for use, or 
may be lowered nto .contact with the ground-foi" 
elevating the harrow from the grbund-for trans- 
portation ptu'poses. '  
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